Introduction: Breast cancer is the most common cancer among women in Jordan. Age standardized incidence rate for cervical cancer has been estimated at 3.6 per 100,000 women. This report presents the results of breast and cervical cancer screening practicesamong a nationally representative sample of Jordanian women aged 35 years or above.
INTRODUCTION
Worldwide, breast cancer is a major public health problem with in estimated 1.38 million women diagnosed with breast cancer each year and more than half a million cases of deaths [1] . Breast cancer is the most common cancer among women in Jordan, accounting for more than a third of all female cancers. In 2008, the median age at diagnosis of breast cancer among women was 51 years, and the agestandardized incidence of breast cancer among women was 50.4 per 100,000. The incidence of female breast cancer is increasing; in 2008 the crude incidence rate was 30.2 per 100,000 compared to 22.9 per 100,000 in 2001 [2] .
Cervical cancer is the third most common cancer in women worldwide with nearly 500,000 new cases each year and more than 250,0000 deaths annually [1] . More than 80% of cervical cases occurred in developing countries [3] . Information from low and middle-income countries has shown a growing burden of the disease as an important cause of premature death among women with substantial negative implications for quality of life [4, 5] . In Jordan, it has been estimated that each year 61 women (age standardized incidence rate 3.6 per 100,000 women) are diagnosed with cervical cancer and 35 women (age standardized death rate 1.9 per 100,000 women) die from the disease [6] .
Despite their importance, breast and cervical cancer screening programmes in Jordan are not well established and do not effectively reach the majority of women throughout the country. Data collection on current screening practices is an important step to demonstrate current gaps in service utilization, and to provide health professionals, researchers and policy-makers with the information necessary to identify priorities and to facilitate cancer control, policy development, and planning in Jordan. In this study, we aim to report on the prevalence of practicing mammography, clinical breast examination, self-breast examination and Papanicolaou testing among Jordanian women aged 35 years or older. In addition, we examine associations between these cancer screening practices and selected socio-demographic characteristics.
METHODS
Since 2002, the Jordan Ministry of Health in collaboration with the World Health Organization (WHO) and the Centers for Disease Control and Prevention (CDC) has established a Behavioural Risk Factor Surveillance System (BRFSS) to collect data on many of the behaviours and conditions that place adults (age 18 y) at risk for noncommunicable diseases. The latest (third survey) survey was conducted in 2007 among a nationally representative sample of Jordanian adults aged 18 years. The sampling frame was stratified by governorate and urbanity ending up with 30 strata that fit within three regions: North, Middle, and South. A sample of 461 blocks was selected systematically with probability proportional to size. Eight random households were selected from each block. From each sampled household, one respondent aged 18 years or older was selected randomly and interviewed face to face using a validated Arabic closed ended questionnaire, which was tested on a pilot sample. All reported estimates were weighted to account for the sample design. Of the total 3,688 sampled households that were selected, 3654 adults were successfully interviewed, resulting in a response rate of 99.1%. In this survey (2007), only women aged 35 years or above were asked about cancer screening practices. Moreover, for cultural reasons, only married women aged 35 years or above were asked how long it had been since their last Papanicolaou test. Women with a past history of hysterectomy were excluded from the analysis. As a result, 1,157 women were included in the study analysis for breast cancer screening practices, and 1,018 for Papanicolaou test.
The survey questionnaire was adapted from the WHO Stepwise Surveys and United States Behavioural Risk Factor Surveillance System (BRFSS) survey instrument. The questionnaire included questions on demographics (e.g., age, gender, and educational status), health care access, noncommunicable diseases, various behavioural risk factors, and use of medical services. In addition, the 2007 survey included questions about cancer screening practices among women based on the country need. These questions were asked for women aged 35 years or above. Female respondents were asked the following questions, "How long has it been since you last had a mammogram?" with a possible response set of "Less than 6 months", "6 months to less than 12 months", "12 months to less than 2 years", "2 years to less than 3 years", "5 or more years", "Never", "Don't Know/Not sure". An indicator variable was then created for whether women had ever had a mammogram (yes/no). Similarly, questions were asked for ever having a CBE (yes/no), ever conducting a SBE (yes/no), and ever having a Pap smear (yes/no). The reliability of breast cancer screening questions and their construct validity are described elsewhere [7, 8] . Stata/SE version 10 was used in the analysis and accounted for the complex sampling design of the BRFSS. Logistic regression was used to examine the associations between each of these screening practices (as a result, four logistic regression models were created) and selected sociodemographic characteristics. A relative standard error of greater than 30% was used to exclude estimates that were unstable (due to small sample size). A formal consent from the Primary Health Care Administration of the Jordanian Ministry of Health was obtained to use the data.
RESULTS
The sample characteristics of women aged 35 years or older are shown in Table 1 . The mean age of participants was 50 years (SD 12.0). Overall, nearly two thirds of women (61.8%) resided in the middle region of the country, two thirds of women were aged less than 55 years, 42% had no or low levels of education, almost 60% reported middle income levels (100-299 JDs), the majority of women were unemployed (91.1%), and three quarters were currently married. Three quarters of women reported general good health status. Two thirds (67.0%) reported having health insurance, and 54% reported receiving their medical care in Ministry of Health facilities ( Table 1 ). The lifetime prevalence of mammography among women aged 35 or older in Jordan was 12%. Women with high levels of education (23.8%), higher levels of income (19.2%) as well as those who worked (20.9%) and who received health care from teaching hospitals (41.1%) were more likely to have received a mammogram than their respective counterparts. Differences in mammography practices were observed across regions of the country being highest in the Middle (13.5%) compared to the North (11.9%) and South (7.1%).
A quarter of women reported having had clinical breast examination at least once during their lifetime. Women with levels of income greater than 300 JD per month were more likely to have clinical breast examinations (37.6%), as were women whose primary source of health care was a teaching hospitals or the private sector; (56.7%) and (36.3%) respectively. Clinical breast examination was low in the southern region (14.9%) compared to the northern region (25.1%) and middle region (26.8%).
About one quarter (27.1%) of women reported performing self-breast examination on a monthly basis, and 41.7% reported performing a self-breast exam at least once during their lifetime. Self-breast examination was less common among older women, while self-breast examinations were more common among women with higher levels of education, high income, and women who worked. A greater prevalence of self-breast examination was observed among women without health insurance (48.9%) compared to women with health insurance (38.1%). The prevalence of self breast examination was more common among women residing in the Middle (45.1%) and North (39.2%) regions than in the South (27.8%).
Among ever-married women aged 35 years or more in Jordan, the lifetime prevalence of Pap smear was 27.8%. The highest prevalence (35.8%) was reported among women aged 35-44 years old while the lowest (11.0%) was reported among women aged 65 years or older. The prevalence of at least one Pap smear (lifetime prevalence) was greater among women with high levels of education, women who worked, and women with high levels of income. The prevalence was also greater among women whose primary source of health care was the private sector compared to those receiving health care from other sources ( Table 2) . Table 3 displays associations between cancer screening practices among women in Jordan and selected sociodemographic variables. Women living in the south were less likely (ranging from 44%-53%) to undergo any breast screening practices compared to women living in the other regions. Women aged 55 or older were about 50% less likely to perform self-breast examination (SBE) and have a Pap smear than women aged 35-44 years (P-value 0.001, and Pvalue=0.000, respectively). Women with secondary or higher level of education were twice as likely to receive a clinical breast examination (P-value= 0.001), and to perform selfbreast examination compared to women with a primary level of education or less (P-value= 0.000). Women reporting an income of 100-299 JDs were 1.6 times more likely to undergo a mammogram than women having an income of less than 100 JDs (P-value= 0.017). Similar results were observed for women undergoing a Pap smear (OR=2; Pvalue 0.017). Women with an income of 300 JDs or more were 2 times more likely to perform self-breast examination (P-value= 0.043) and were 4 times more likely to undergo a Pap smear than women reporting less than 100 JDs (p-value 0.000). Unmarried women were less likely to perform selfbreast examination than married women (P-value 0.04). Women utilizing private medical services were 1.6 time more likely to undergo a clinical breast examination (p-value 0.015) and were 1.5 times more likely to undergo Pap smear than women receiving their medical care from the Ministry of Health. Working status, general health status, and health insurance were not found to be related to undergoing any of the screening practices.
DISCUSSION
This report presents the results of the third Behavioural Risk Factor Surveillance System (BRFSS) (2007) among a nationally representative sample of Jordanian women aged 35 years and their breast and cervical cancer screening practices. In this population-based study, which allowed examination across regions and population subgroups of the Jordanian population, the prevalence of breast and cervical cancer screening practices among Jordanian women were low with substantial differences across geographic regions and selected socio-demographic characteristics. The population and behavioural characteristics of the sample were similar to those of other national surveys in Jordan [9, 10] .
The low prevalence of using mammography could be partially attributed to a low knowledge or low level of awareness about the importance of mammography among Jordanian women (35%) [11] . According to Petro-Nustas, about one fourth of women do not believe in mammogram benefits [12] . Disparities in the use of mammography across regions in Jordan were observed and could be partly explained by differences in factors associated with utilization of screening services (e.g., education, income) [13] [14] [15] [16] [17] and inequalities in availability and affordability [18] as women with poor access to health facilities are much less likely to undergo mammography [16, 17] .
A mammogram in Jordan is still an opportunistic healthcare service. Since 2008, the Ministry of Health started a program for providing the mammogram services for different regions in the country; nowadays, the mammogram services are available in fourteen health facilities in the middle, seven in the northern, and six in the southern parts of the country. Unpublished data from the Ministry of Health shows that the percentage of received mammogram services was reported to be the lowest in the southern region. In four out of six mammogram units in this region, the number of received cases was zero mainly due to shortage of qualified trained staff. In Jordan, the majority of mammogram services are provided by the private sector and are centralized in the capital city (Amman).
.7 ---------------

General health status
Although 44.8% of Jordanian women are aware of clinical breast examination [11] , we observed that only 25.1% of women reported having ever had a CBE. In Jordan, CBE was integrated into primary health care services during the last decade; becoming an important component of maternal and child health services that are provided free of charge regardless of one's health insurance. Nonetheless, women receiving care through the private sector reported the highest prevalence of CBE. The low prevalence of CBE among women in Jordan might signal the need for raising awareness among health care professionals about the importance of performing clinical breast examinations with special attention paid to those who work in the southern region. Health care professionals should be encouraged to focus on older women and women with no formal education.
Despite several controversial studies on the benefits of self-breast examination as a screening tool, women are still encouraged to use it [19] . While the benefits of SBE remain unclear, women who practice SBE are more likely to go to for screening mammogram [20] . Prior reports suggest that approximately 70% of Jordanian women know about SBE [11] . The low prevalence of performing SBE on monthly basis observed in our data was consistent with studies from Jordan and elsewhere [11, 20, 21] . Similar to other studies, education and age were important factors associated with performing SBE [20, 22, 23] . In 2008, the National Jordan Breast Cancer programme launched the National Breast Cancer Screening and Diagnosis Guideline [24] . According to the guideline instructions, women should perform selfbreast examinations (SBE) starting in their adolescent years.
Little was known about utilization of Pap smear services in Jordan. In the present study, only 27.8% of married women reported having ever had a Papanicolaou test. Lack of awareness and understanding is perhaps one of the most important determinants of Pap smear screening. In fact, reports suggest that 67% to 75% of Jordanian women had never had heard of a Pap smear [25, 26] . Jordanian women who have had a Pap smear (most often on opportunistic basis [25] have a clear preference for a female doctor or a female nurse [26] . The low uptake of Pap smear could be due to the low incidence of cervix cervical cancer in Jordan and the fact that this disease is primarily caused by HPV infection which is a sexually transmitted disease and believed to be uncommon in a conservative Muslim country. Nonetheless, special attention should be given to the low Pap smear screening prevalence among women in Jordan and the establishment of a comprehensive program for the early detection and prevention of cervical cancer may be warranted. Such a program could be integrated into the National Jordan Breast Cancer Program; established in 2006 for breast cancer screening and early detection.
Our results should be interpreted in light of the following limitations. These data are self-reported. Conceivably, some respondents may have misreported their cancer screening practices either out of embarrassment or to provide a socially desirable response. Women were not asked to answer more detailed questions about screening practices.
Many researchers investigated the knowledge and estimated the prevalence of breast and cervical cancer screening among different communities. The knowledge about the screening methods of breast cancer was estimated in southeast Iran for married women aged 15-60 years with a mean age of 28.8 years. The women had relatively sufficient knowledge about breast self-examination and mammogram corresponding to 55.7% and 72.7% respectively [27] . Other researchers reported poor understanding and lack of awareness about risk factors and screening of breast cancer among samples of Asian women [20] , and Pakistani women [21] . In Saudi Arabia, low knowledge of breast cancer risk factors among female secondary schools was demonstrated with 39.6% of female students stated ever hearing about breast self-examination [28] .
With respect to performing the screening methods, generally, the use of the screening methods is low especially in low and middle income countries [29] . In southeast Iran only 4.1% had ever performed clinical breast examination, and 1.3% had ever had the mammogram. Furthermore, it was reported that 76.8% have never performed a breast self examination [26] . In a study from Pakistan, only 4.9% had performed a mammogram at some point in their life [20] . Studies from Qatar [30] , and Kuwait [31] showed that 39.4%, 35.2%, and 14.3% respectively had ever performed a Pap smear. Advanced age, lower education level, insufficient health insurance, and lower income are all factors that may contribute to the poorer knowledge and prevalence of performing breast cancer and cervical screening tests. This finding was in parallel to other researches on Jordanian women [11, 23] , Iranian women [26] , Asian women [20] , Qatari women [30] , and Kuwaiti women [31] .
In summary, these are among the most up-to-date estimates of breast cancer and cervical cancer screening practices in Jordan. The low prevalence of reported cancer screening activities among women in Jordan should serve as a call for action to policy makers and health care professionals working in the country. Finally, our data provide a foundation for evidence and result-based breast cancer screening programmes in Jordan and are an essential element for raising public awareness, advocacy, and improving service delivery. Continued monitoring and evaluation of breast and cervical cancer screening practices are essential to developing future targeted and effective programmes and policies in Jordan.
